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® Injection stretch -Wow molded container and resin composition therefor. 

® Disclosed herein are containers, each of which is 
equipped with a side wall having a percentage haze of 9% or 
•mailer when converted to the wall thickness of 1 mm end 
has been obtained by Injection stretch-blow molding e resin 
composition of a polypropyrene-baBe resin, preferably of a 
random copolymer of propylene and an alpha-olefin. Resin 
compositions and improved injection stretch-blow molding 
procesaes, which are both suited for the production of such 
containers, are also disclosed. Also disclosed are therapeutic 
containers obtained by subjecting a random copolymer of 
propylene and ethylene, which copolymer has a specific melt 
flow index, to Injection stretch-blow molding. 
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Title of the Invention s 

Injection Stretch-Blow Molded Container and 
Resin Composition Therefor 

Background of the Invention ; 

a) Field of the Invention ! 

This invention relates to containers obtained by 
injection stretch-blow molding polypropylene-base 
resins and having extremely good transparency. It also 
relates to resin compositions suitable for injection 
stretch-blow molding and composed individually of a 
random copolymer of propylene and an alpha-olefin and 
improved injection stretch-blow molding processes. 

b) Description of the Prior Art s 

Polypropylene-base resins have' found wide-spread 
commercial utility in foods bottles and container's, 
detergent bottles and containers, bottles arid 
containers for therapeutic applications (hereinafter 
generally called "foods containers, detergent 
containers, therapeutic containers, etc." for the sake 
of brevity), etc. because of their superb heat' 
resistance, chemical resistance and safety to the 
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health as well as the excellent stiffn ss and impact 
strength of their blow-mold d products. 

Blow-molded polypropylene containers having such 
excellent properties are however poor in transparency 
and even in the case of some containers having better 
transparency, these containers are somewhat hazed "in 
white. 

As methods for making improvements to the 
transparency of polypropylene-base resins, it has 
conventionally been known to incorporate a nucleating 
agent, to subject to heat degradation in either 
presence or absence of an organic peroxide, or to 
copolymerize ethylene with propylene. As processing 
methods for the same purpose, it has also been known to 
subject such resins to biaxial orientation, etc. When 
usual blow-molding techniques are relied upon, it is 
still impossible to obtain blow-molded products having 
sufficient transparency even if these prior art 
countermeasures are applied. 

Propylene-base resins which have been employed 
for conventional blow-molding techniques generally 
have melt flow indexes (MPIs) below 4 g/10 min., 
and typically of 1 - 2 g/10 min. when measured under 
Condition 14 of Japanese Industrial Standard K-7210 
(equivalent to the Condition L defined in ASWi D 



0151741 

1238-70) in view of their xnoldability, impact strength, 
stiffness and the like. 

On the other hand, there have been developed 
recently some molding machines which may be able to 
practice the injection stretch-blow molding process on 
polypropylene-base resins (Modern Plastics International, 
June 1984, pp 34-36). Using these molding machines, 
blow-molded products have also been produced on trial 
basis/ However, as far as the present inventors are 
aware of, no one seems to have succeeded to provide 
blow-molded products with sufficient transparency and 
even wall thickness from polypropylene-base resins. 

Regarding therapeutic containers, the 
Pharmacopoeia Japonica contains a standard for plastic 
transfusion bottles. Amongst various requirements, 
it is particularly required with respect to the 
transparency that it must be so high as to permit 
visual observation of any foreign material in the 
liquid in each container. Although polypropylene- 
base resins are considered to be resins excellent 
in mechanical properties, heat resistance upon 
sterilization, and safety to the health and are thus 
used as containers for transfusion, they are still 
insufficient in transparency. Certain improvements 
have been made to their transparency by virtue of 
extrusion biaxial-stretch blow molding techniques. 
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The thus-improv d transpar ncy are, how ver, still 

insufficient. 

As has been mentioned above, it is the present 
siutation that no one has successfully provided blow- 
5 molded products with sufficient transparency from 
polypropylene-base resins. There is thus a strong 
standing demand for the development of blow-molded 
containers of polypropylene resins which have trans- 
parency equivalent to those of containers made of 
10 polyvinyl chloride resins and are thus suitable as 
therapeutic containers. 

Summary of the Invention 

An object of this invention is to provide a 
container which is made of a polypropylene-base resin, 
15 is excellent in transparency and is substantially free 
of uneven wall thickness. 

Another object of this invention is to provide 
a polypropylene-base resin composition suitable for 
the production of a container with excellent trans- 
20 parency and substantially without uneven wall thick- 
ness in accordance with the injection stretch-blow 
molding process. 

A further object of this invention is to provide 
an improved production process for the above-described 
25 container. 
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A still further object of this invention is to 
provide a therapeutic container, particularly, a 
transfusion container having excellent transparency. 

The container of this invention can be obtained 
by subjecting a polypropylene-base resin to injection 
stretch-blow molding, it includes a side wall having a 
percentage haze of 9% or smaller when converted to the 
wall thickness of 1 mm. 

On the other hand, the resin composition of this 
invention which is suited for use in the injection 
stretch-blow molding process is formed of a random 
copolymer of propylene and an alpha-olef in, which 
random copolymer has a melt flow index of 4 - 
50 g/10 min. 

The production process of this invention, which 
process is useful for the production of the above- 
described container, comprises preblowing an injection- 
molded parison with a bottom in a preblowing and 
stretch temperature adjusting mold, which has been 
adjusted to a temperature in the range of from (Tc - 
30°C) to (Tc + 20°C), Tc being the crystallization 
temperature (°C> of the polypropylene-base resin, so 
as to adjust the stretch temperature of the injection- 
molded parison j and then stretch-blow molding the 
resulting preform. 
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Furthermore, the therapeutic container of this 
invention has been obtained by the injection stretch- 
blow molding of a propylene-ethylene random copolymer 
having a melt flow index of 4-20 g/10 ndn. 

Detailed Description of the Invention : 

As the polypropylene-base resin useful in the 
production of the container of this invention, it is 
desirable to employ a random copolymer of propylene 
and an alpha-olefin, for example, ethylene, 1-butene, 
1-pentene or 1-hexene with a random copolymer of 
propylene and ethylene being particularly preferred. 
This copolymer may optionally contain. a nucleating 
agent in an amount of 1 wt.% or less. The content of 
the alpha-olefin in the copolymer may preferably range 
from 1 to 6 wt.%. 

Incidentally, the term "injection stretch-blow 
molding process" as used herein means a molding 
process in which a parison with a bottom is formed 
by injection molding, followed by preblowing of the 
parison; and after adjusting the stretch temperature 
of the resulting preform, the preform is then sub- 
jected to stretch blowing. As the Btretching method, 
mechanical and axial orientation by means of a pin 
and lateral orientation owing to blown air are applied 
in combination. 
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As illustrative molding machines suitable for 
us *n the practice of the above molding process, may 
be mentioned injection stretch-blow molding machines, 
Models ASB-50, ASB-150, ASB-250, ASB-650, etc., all 
manufactured by Nissei ASB Machine Co., Ltd., Tokyo, 
Japan. 

Taking the injection stretch-blow molding 
machine Model ASB-50 by way of example, the following 
conditions may be mentioned as general conditions for 
conducting injection stretch-blow molding in accordance 
with this invention . 

Injection molding temperature: 200 - 260°C 

Stretch ratio in preblowing: 1.0 - 1.8 times 

(axial) 

1.2 - 2.0 times 
(lateral) 

Preblowing air pressure: 3-7 kg/cm 2 

Temperature of stretch 

temperature adjusting mold: 90 - 140°C 

Stretch ratio in stretch- 
blow: 1.2 - 3.5 times 

(axial) 

1.2 - 6.0 times 
(lateral) 

Stretch-blowing air pressure: 4-20 kg/cm 2 
The thus-obtained containers are excellent in 
transparency and also superb in heat resistance, impact 
strength, etc. Making use of these properties, they 
may be suitably used as foods containers, detergent 
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containers, shampoo bottles, toiletry contain rs, 
therapeutic containers and so on. 

The term "percentage haze" as used herein means 
a value measured in accordance with the method 
described in Japanese Industrial Standard K-6714 
(equivalent to ASTM D 1003-61). By the term "side wall 
having a percentage haze of ... when converted to the 
wall thickness to 1 mm" is meant a value obtained by 
cutting out a specimen, measuring its percentage haze B 
first of all, coating liquid paraffin on both sides of 
the specimen and measuring the percentage haze 
(internal percentage haze) A in a state substantially 
free of influence from reflection and irregular 
reflection on the surfaces thereof, and then making a 
calculation on the above-obtained percentage haze B and 
percentage haze A and the thickness t (mm) of the 
specimen in accordance with the following equation to 
obtain a value converted per millimeter of the wall 
thickness: 

H - | + (B - A) 

t 

i 

where (B - A) represents the degree of influence to ;e 
percentage surface haze* If a container has a t 
percentage haze H greater than 9% when measured and 
converted to the wall thickness of 1 mm in the above 
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manner, its transparency is so insufficient that its 
clc ;diness can be readily observed by eyes. 

The resin composition of this invention, which 
is suited for injection stretch-blow molding, is formed 
of a propylene-alpha-olef in random copolymer having a 
melt flow index (hereinafter abbreviated as "MFI") of 4 
- 50 g/10 min. when measured in accordance with 
Condition 14 of Japanese Industrial Standard K-7210 
(equivalent to ASTM D 1238-70, Condition L). As the 
alpha-olef in which is one of the components of the 
copolymer, may be used ethylene, 1-butene, 1-pentene, 
1-hexene or the like. Among these resin compositions, 
a resin composition formed of a propylene-ethylene 
random copolymer and having the above-specified MFI is 
particularly preferred because it can provide injection 
stretch-blow molded products having good transparency. 

If the MFI of the propylene-alpha-olef in random 
copolymer should be lower than 4 g/10 min., it will be 
impossible to provide sufficient transparency with 
containers to be injection stretch-blow molded from 
such a resin composition. On the other hand,, any MFIs 
in excess of 50 g/10 min. will considerably impair the 
wall thickness uniformity, thereby failing to provide 
good containers stably. 

The amount of the alpha-olef in in the above- 
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described copolymer may preferably range from 1 wt.% 
to 6 wt.%. If the alpha-olefin content in the copolymer 
should be lower than 1 wt.%, the resultant containers 
will become extremely uneven in wall thickness and 
5 at the same time, the moldability will be reduced. 
If the alpha-olefin content should exceed 6 wt.%, 
the stiffness of resulting injection stretch-blow 
molded containers will be so poor that they will not 
be used for actual applications. 
10 The resin composition of this invention may 

optionally contain additives such as antioxidant, 
ultraviolet absorbent, antistatic agent, lubricant, 
colorant and the like as well as other resins and 
elastomers if desired. 
15 m order to obtain still better transparency, 

the resin composition may additionally contain a 
nucleating agent, which is commonly employed in the 
art, e.g., benzoic acid or sodium benzoate in an 
amount of 1 wt.% or less. As a particularly preferred 
20 nucleating agent, dibenzylidenesorbitol or a derivative 
thereof may however be used. Its amount may be 0.01 - 
1.0 wt.% or typically 0.1 - 0.5 wt.%, both based on the 
resin composition. Any amounts smaller than 0.01 wt.% 
will be too little to provide sufficient transparency 
25 with containers to be obtained by injection stretch- 
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blow molding, Mor ov r, where the r sin composition 
has a larg MFI, such small amounts wall induce non- 
uniform wall thicknesses and will hence fail to 
provide good injection stretch-blow molded containers. 
If the amount of such a nucleating agent should exceed 
1.0 wt.%, the resulting injection stretch-blow molded 
containers will conversely have stronger white tint 
and their surfaces will be bled in white , whereby 
resulting in reduced transparency on the contrary • 

As derivatives of dibenzylidenesorbitol, there 
are compounds represented by the following formula 
(I): 




CH O 

I 

CH — OH 



I 

CH 2 0H 

wherein R means an alkyl or alkoxy group having 1 - 
5 carbon atoms. Illustrative of such compounds may 
include di (methylbenzylidene) sorbitol, di(ethyl- 
benzylidene) sorbitol , di (propylbenzylidene) sorbitol , 
di (me thoxybenzylidene) sorbitol and di(ethoxy- 
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benzylidene ) sorbitol. 

It is desirable that th abov -described 
propylene-alpha-olef in random copolymer has an MPI of 4 
- 50 g/10 min. and the relation between the MFI (g/10 
5 min.) and its intrinsic viscosity [^] (dl/g) measured 
in a tetralin solution of 135*C satisfies the 
following equation: 

1.70 £ log MFI + 5.20 log 1X1 i 1.95 
If the value, log MFI +5.20 log 1%] , should Be 
10 smaller than 1.70, the resin composition is too sticky 
to provide containers stably in accordance with the 
injection stretch-blow molding process. Any values 
greater than 1.95 will be unable to provide containers 
having sufficient transparency in accordance with the 
15 injection stretch-blow molding process. 

A resin composition satisfying the 
equation, 1.70 £ log MFI + 5.20 log Wl £ 1.95 can be 
obtained by causing the above copolymer to melt either 
with a small amount of an organic peroxide added 
20 thereto or without such an organic peroxide and then 
pelletizing the resultant melt. 

As organic peroxides usable for the above 
.purpose, may be mentioned dicumyl peroxide* di-t- 
butyl peroxide, 2,5-dimethyl-2,5-dis(t-butylper- 
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oxy)hexane. Of these peroxides, those having 10 hours 
half-lif in th temperatur range of from 110°C to 
130°C are preferred. 

In addition, it is particularly desirable for 
5 such a propylene-alpha-olef in random copolymer to have 
an MFI of 4 - 50 g/10 min. and an intrinsic viscosity 
[?] (dl/g) measured in a tetralin solution of 135°C f 
said MFI (g/10 min.) and intrinsic viscosity satisfying 
the following equation: 

10 1.70 < log MFI + 5.20 log [^] £ 1.95 r 

and to contain dibenzylidenesorbitol or one or more of 
the above-described derivatives thereof in an amount of 
0.01 - 1.0 wt.%. 

In the present invention, the resin composition 

15 composed of a polypropylene-base resin, preferably a 
propylene-alpha-olef in random copolymer, especially a 
propylene-ethylene random copolymer is injection 
stretch-blow molded, preferably, into containers having 
side walls of 0.2 - 1.0 mm in thickness. 

20 Containers obtained by subjecting a propylene- 

ethylene random copolymer having an MFI of 4 - 20 
g/10 min. to injection stretch-blow molding have 
excellent transparency and in addition, good heat 
resistance, they permit sterilization at high 

25 temperatures. Hence, they may be suitably employed as 
therapeutic containers, especially as bottles for 

i 

- 13 - 
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transfusion. If th MFI of the random copolymer should 
be smaller than 4 g/10 min., containers to be obtained 
will have insufficient transparency. Any MFI values 
greater than 20 g/10 min. will result in containers 
having extremely uneven wall thicknesses. 

As a propylene-ethylene random copolymer for 
therapeutic containers, it is desirable to contain 
ethylene in a low proportion. Especially, random 
copolymers having ethylene contents in the range of 0.5 
- 8 wt.% or preferably 1 - 6 wt.% can be suitably used 
in view of their transparency and heat resistance. 

An additional incorporation of a nucleating sr.ent 
certainly improves the transparency. However, the 
transparency of the therapeutic containers according 
to the invention is so good that it is unnecessary tv 
use such nucleating agent since the transparency lev»l 
of the containers is beyond that required for thera- 
peutic containers. 

In the injection stretch-blow molding process 
of this invention, it is preferred to control the 
temperature of the preblowing and stretch temperature 
adjusting mold within the temperature range of from a : 
temperature 30 °C lower than the crystallization 
temperature Tc (°C) of the starting polypropylene- 
base resin composition, to another temperature 20 °C 
higher than the crystallization temperature, namely, . 
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(Tc - 30°C) - (Tc + 20°C). In this way, it is possible 
to obtain injection stretch-blow molded containers 
having excellent transparency and little thickness 
non-uniformity, A particularly-preferred temperature 
5 range is (Tc - 20°C) - (Tc + 10°C) . If the temperature 
of the preblowing and stretch temperature adjusting 
mold should be lower than (Tc - 30 °C), the resultant 
molded products will become considerably uneven in wall 
thickness. In some instances , parisons will be broken 

10 by the pressures of the air blown thereinto when 

stretch-blowing same, thereby failing to obtain good 
molded containers. Any mold temperatures higher than 
(Tc 4 20 °C) will be hazed in white to such a degree 
that the white tint will be visually appreciable. 

15 Moreover, the breaking strength will be reduced. 

The temperature of the preb lowing and stretch 
temperature adjusting mold may be controlled by any 
method known per se in the art, for : example, by means 
of an electric heater or by circulating a temperature- 

20 controlled oil. It is only necessary that the 

temperature of the above-mentioned mold reaches any 
temperature within the above temperature range upon 
completion of the preblowing step or at a time point 
immediately before taking the thus-preblown parison, 

25 namely, the resultant preform out of the mold sub- 
sequent to the completion of the preblowing step. 
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Depending on the shape or the like of each blow- 
molded product, it may be possible, with a view toward 
further improving the wall thickness distribution of 
the blow-molded product without encoutering any problem 
or trouble, to effect the temperature control of the 
preblowing and stretch temperature adjusting mold by 
dividing it into several sections and controlling the 
temperatures to different temperatures within the range 
of from (Tc - 30°C) to (Tc + 20°C). 

In order to make the temperature distribution of 
each parison uniform, it is desirable to bring its 
corresponding parison into close contact with the 
preblowing and stretch temperature adjusting mold when 
the parison is preblown. 

According to the present invention, containers 
obtained by subjecting the polypropylene-base resin to 
injection stretch-blow molding are excellent in 
transparency and also superb in heat resistance, impact 
strength and surface gloss. They are thus suitable for 
use in various application fields where such properties 

are required. 

A resin composition having the specific MFI 
and/or the particular relation between the MFI and 
intrinsic viscosity and composed of the propylene-alf a- 
olefin random copolymer which may be added with the 
specific nucleating agent, if desired, is particularly 
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suited for injection stretch-blow molding becaus of 
the excellent transparency of containers to be 
obtained therefrom in accordance with the injection 
stretch-blow molding process. 
5 It is also possible to provide containers made 

of a polypropylene-base resin and having still better 
transparency by applying the improved injection stretch- 
blow molding process of this invention , especially, to 
the above-described resin composition. 

10 In addition, the therapeutic containers of the 

invention which have been obtained by injection 
stretch-blow molding a propylene-ethylene random 
copolymer or a resin composition composed thereof 
having the specific MFI are excellent in both trans- 

15 parency and heat resistance. 

The present invention will hereinafter be 
described in more detail by the following Examples 
and Comparative Examples • However, it is noted that 
these Examples are presented merely to illustrate 

20 the present invention and therefore, they should not 
be construed as limiting the present invention. 
Example 1: 

Using the injection stretch-blow molding machine 
ASB-50 , a propylene-ethylene random copolymer having a 
25 ethylene content of 4 vt.% and an MFI of 15 g/10 min. 
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and containing 0.3 wt.% of sodium benzoate as a 

nucleating agent was molded as a polypropylene-base 

resin under the following conditions to obtain a 

cylindrical bottle having a diameter of 70 mm and an 

internal volume of 500 ml. ; 

Injection molding temperature: 220°C 

Temperature of injection mold: 15°C 

Stretch ratio in preblowing: 1 times (axial) 

1.4 times (lateral) 

Preblowing air pressure: 5 kg/cm 

Temperature of stretch s 

temperature adjusting mold: 100 C 

Stretch ratio in 

stretch-blow: 1.8 times (axial) 

1.2 times I lateral) 

Stretch blowing air pressure: 9 kg/cm 

The resultant bottle had a weight of 24 g and 
was an injection stretch-blow molded container made of 
the polypropylene-base resin and having extremely good 
transparency. Its side wall had a wall thic.cness of 
0.58 mm and a percentage haze B of 3.1%. Tturefore, 
the side wall had a percentage haze H of 5.2 when 
converted to the wall thickness of 1 mm. Remits of 
measurement on the properties of the bottle ire shown 
in Table 1. 

Both percentage haze were measured 
in accordance with the method described in J;j>anese 
Industrial Standard K-6714 (equivalent to ASS) D 1003- 

i 

I 
\ 

- 18 - • ! 
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61 ), using a hazemeter manufactured by Nihon Denshoku 
Kabushiki Kaisha. 
Examples 2 $ 3: 

Cylindrical bottles were molded in the same manner 
as in Example 1, using as polypropylene-base resins ran- 
dom propylene-ethylene copolymers which respectively had 
ethylene contents , MFIs and nucleating agent (sodium 
benzoate) contents given in Table 1. The resultant 
bottles were excellent in transparency. Measurement 
results on the properties of the bottles are also' 
shown in Table 1. 

Table 1 



Ex. 1 Ex. 2 Ex. 3 

Polypropylene-base resin 

Ethylene content (wt.%) 4.0 5.5 4.0 

MFI (g/10 min.) 15 40 5 

nucleating agent content (wt.%) 0.3 0.5 0.2 



Bottle properties 



Wall thickness of side wall 


0.58 


0.50 


0.50 


Thickness uniformity 


good 


good 


good 


Percentage haze B (%) 


3.1 


2.4 


4.4 


Percentage haze H converted 


5.3 


3.8 


8.2 



to the thickness of 1 mm (%) 



Examples 4 6 5: 



0151741 

Cylindrical bottl s were molded in the same man- 
ner as in Example 1, using as polypropylene-base r sins 
random copolymers containing 1-butene and 1-hexene 
respectively in amounts given in Table 2 and also 
having MFIs and necleating agent (sodium benzoate) 
contents shown in Table 2. The thus-obtained bottles 
had excellent transparency. Heaisurement results of the 
properties of the bottles are shown in Table 2. 

Table 2 

Ex. 4 Ex. 5 

Polypropylene-base resin 

1-Butene content (wt.%) 4.2 
1-Hexene content (w.t%) - 3.6 

MFI (g/10 min.) 18 20 

Nucleating agent content (wt.%) 0.3 0.3 

Bottle properties 

Wall thickness of side wall 0.55 0.57 

Thickness uniformity good good 

Percentage haze B (%) 3.5 2.7 

Percentage haze H converted 5.8 4.8 
to the thickness of 1 mm (t) 

Comparative Example 1: 

A bottle similar to that obtained :n Example 1 
was molded in accordance with the extrusion stretch- 
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blow molding process, using as a polypropylen -bas 
resin a propylene-ethylene random copolymer having an 
ethylene content of 4 wt.% and an MFI of 2 g/10 min. 
and containing 0.3 wt.% of sodium benzoate as a 
5 nucleating agent. The side wall of the thus-obtained 
bottle had a wall thickness of 0.58 mm, a percentage 
haze B of 6.0% and a percentage haze H (converted to 
the wall thickness of 1 mm) of 9.8%. Thus, the bottle 
was hazed and its transparency was insufficient. 

10 The term "the extrusion stretch-blow molding 

process" as used herein means a molding process 
in which an extrusion-molded pipe is cut in a 
predetermined length to obtain a parison and after 
reheating the parison to a stretch temperature, the 

15 thus-reheated parison is stretch-blown to obtain 

a final product. The stretch tenperature , stretch- 
blowing air pressure and stretch ratio in the 

blow orientation were set respectively at 155 °C, 
2 

10 kg/cm , and 3.0 times (axial) and 3.0 times 

20 (lateral). 

Comparative Example 2s 

The procedures of Comparative Example 1 were 
repeated except that there was used, as a polypropylene- 
base resin a propylene-ethylene random copolymer having 

25 an ethylene content of 4 wt.% and an MFI of 315 
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g/10 min. and containing 0.3 wt.% of sodium benzoate as 
a nucleating agent. Th wall thickness of the thus- 
obtained pipe was considerably non-uniform, A bottle 
obtained by stretch-blowing the pipe had a uneven 
thickness and lacked commercial value. 

As apparent from the above Examples and 
Comparative Examples, the . containers produced from the 
polypropylene-base resins in accordance with injection 
stretch-blow molding were excellent in transparency. 
On the other hand, the containers produced in 
accordance with extrusion stretch-blow molding were 
hazed and their transparency were thus insufficient. 
Examples 6 - 8 & Comparative Examples 3 - 6: 

Cylindrical bottles were produced by repeating 
the procedures of Example 1 except: for the use as 
polypropylene-base resins of propylene-ethylene random 
copolymers which respectively had ethylene contents and 
MFIs given in Table 3 and contained 0.3 wt.% of sodium 
benzoate as a nucleating agent. 

Properties of the thus-obtained bottles are 
tabulated in Table 3. 
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Examples 9 - 14 & Comparative Examples 7-9: 

Cylindrical bottles were prepared by repeating 
the procedures of Example 1 except that propylene- 
ethylene random copolymers having their respective 
ethylene contents and MFIs shown in Table 4 and 
containing dibenzylidenesorbitol or diethylbenzyli- 
denesorbitol "NC-4* (trade mark; product of Mitsui- 
Toatsu Chemicals, Inc.) as a nucleating agent in 
their respective amounts given in Table 4 were used 
as polypropylene-base resins. 

Properties of the thus-obtained bottles are 
also shown in Table 4. 
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Example 15: 

To powder of a propylene- thyl ne random 
copolymer having an ethylene content of 4 wt.% as a 
polypropylene-base resin # were added 0.30 wt.% of 
the nucleating agent p NC-4 it (trade mark; product of 
Mitsui-Toatsu Chemicals, Inc.), 0.1 wt.% of an 
additive such as antioxidant and 0.01 wt.% of an 
organic peroxide, Lupasol 101 (trade mark; product 
of Lucidol Yoshitomi Indus tries, Ltd.) . After 
mixing the resultant mixture thoroughly in a Henschel 
mixer, the resin composition was extruded at 240 °C 
through an extruder having a barrel diameter of 65 mm 
into pellets. 

The MFI, ty) and log MFI + 5.20 log [^] of the 
thus -obtained pellets are given in Table 5. Those 
pellets were injection stretch-blow molded in the 
same manner as in Example 1 to obtain a cylindrical 
bottle having a diameter of 70 mm and internal content 
of 500 ml. 

Properties of the thus-obtained bottle are 
shown in Table 5. 
Example 16: 

The procedures of Example 15 were repeated 
except that the amount of the nucleating agent n NC-4 n 
was changed to 0.10 wt.%. 
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Properties of the thus-obtained bottle are also 
shown in Table 5. 
Example 17: 

The procedures of Example 15 were repeated 
except that the amount of the organic peroxide, Lupasol 
10i, was changed to 0.02 wt.%. 

Properties of the thus-obtained bottle are given 
in Table 5. 
Example 18: 

The procedures of Example 15 were repeated 
except that the ethylene content of the random 
copolymer was altered to 5.5 wt.% and the amounts of 
the organic peroxide, Lupasol 101, and the nucleating 
agent were changed to 0.003 wt.% and 0.20 wt.%, 
respectively. 

Properties of the thus-obtained bottle are shown 
in Table 5. 
Example 19: 

The procedures of Example 18 were repeated 
except that the amount of the organic peroxide, Lupasol 
101, waB altered to 0.20 wt.%. 

Properties of the thus-obtained bottle are shown 
in Table 5. 
Example 20: 

The procedures of Example 15 were repeated 
except that the ethylene content of the random 
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copolymer was changed to 1.5 wt.%, the organic peroxid 
was changed to "Parkadox 14* (trad mark; product of 
Kayaku-Knooley Kabushiki Kaisha) and its amount was 
altered to 0.15 wt.%, and the nucleating agent was also 
5 changed to dibenzylidenesolbitol. 

Properties of the resultant bottle are given in 
Table 5. 
Example 21: 

The procedures of Example 20 were repeated 
10 except that the amounts of * the organic peroxide and 
nucleating agent were changed to 0.005 wt.% and 0.20 
wt.% r respectively. 

Properties of the resultant bottle are shown in 
Table 5. 
15 Comparative Example 10: 

To powder of a propylene-ethylene random 
copolymer having an ethylene content of 4 wt.%, were 
added, besides additives such as antioxidant and the 
like, 0.005 wt.% of the organic peroxide, Lupasol 101, 
20 and 0.30 wt.% of the nucleating agent, NO 4. The 
resulting resin composition was then molded into a 
bottle in the same manner as in Example 1. 

Properties of the resultant bottle are given in 
Table 5. 
25 Comparative Example 11: 
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A cylindrical bottl was molded in the same manner 
as in Example 15 , using a propylene-ethylene random 
copolymer which had an ethylene content of 4 wt.%, MFI 
of 2 g/10 min. and log MFI +5.20 log [^] » 1,98, and 
contained 0.30 wt.% of the nucleating agent, NC-4. 

Properties of the thus-obtained bottle are shown 
in Table 5. 

Comparative Example 12: 

To powder of a » propylene-ethylene random 
copolymer having an ethylene content of 2 wt.% r were 
added, besides additives such as antioxidant and the 
like, 0.25 wt.% of the organic peroxide, Parkadox 14, 
and 0.30 wt.% of the nucleating agent, NC-4. Pellets 
were then obtained in the same manner as in Example 15. 
Those pellets were injection stretch-blow molded in the 
same manner as in Example 15. However, the wall 
thickness underwent considerable variations upon the 
blow-molding step and no good container was hence 
obtained. 

Comparative Example 13s 

To powder of a propylene-ethylene random 
copolymer having an ethylene content of 0.5 wt.%, were 
added, besides additives such as antioxidant and the 
like, 0.10 wt.% of the organic peroxide, Lupasol 101, 
and 0.30 wt.% of the nucleating agent, NC-4. Pellets 
were then obtained in the same manner as in Example 15. 
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Those pellets wer Injection stretch-blow molded in the 
same manner as in Exaxnpl 15. However , the wall 
thickness underwent considerable variations during the 
blow-molding step and no good container was hence 
5 obtained. 

Comparative Example 14: 

0.25 wt.% 0£ the organic peroxide, Parkadox 14, 
and 0.30 wt.% of the nucleating agent, NC-4, were added 
along with additives such as an antioxidant and the 

10 like to powder of a polypropylene homopolymer. Similar 
to Example 15, pellets were obtained. 

Those pellets were injection stretch-blow molded 
in the same manner as in Example 15. However, the wall 
thickness underwent significant variations during the 

15 blow-molding step and no good container was hence 
obtained. 



- 30 - 



0151741 



« H If 

> ^-1 ' 



(SOX 



se 

o 

U tu 



o ~* 



MM _C 

CO «*-» 



o 
o 



U 
O 

o 

CU 



0) 

> 



u 
o 
o 
p* 



0) 

> 



M 

o 
o 
a 

>* 

M 

a) 



CO 



o 
■ 



-O cn 



o 
© 



E J2 



V 

«l 



00 



I 



0 

a 4J 
oj e 



1 



N 
B 



LtJ 



8- & 



■ 



10 
K 



O 



2 



31 



Example 22: 0151741 

As a polypropylen -base r sin, there was 
employed an ethyl n -propylen rand m copolymer having 
an ethylene content of 4 wt.% and melt flow index (MFI) 
5 of 15 g/10 min. and containing 0.2 wt.% of the 
nucleating agent, NC-4. 

The crystallization temperature Tc of the above 
resin was 118 0 C. 

Using the Injection stretch-blow molding machine 
10 ASB-50, the above resin was molded under the following 
conditions while maintaining its preblowing and stretch 
temperature adjusting mold at 110 °C. A cylindrical 
bottle having, a diameter of 70 mm and an internal 
volume of 500 ml was resulted. 
15 Injection molding temperature: 220 °C 

Temperature of injection mold: 15 °C 

Stretch ratio in preblowing: 1 times (axial) 

1.4 times (lateral) 

Preblowing air pressure: 5 kg/cm 2 



20 



Stretch ratio in blow 

orientation: 1.8 times (axial) 



1.2 times (lateral) 
Stretch blowing air pressure: 9 kg/cm 2 

The thus-obtained bottle was 20 g in weight and 
had a side wall thickness of about 0.53 mm. It was a 
bottle excellent in transparency and free of unveven 
25 -thickness. 
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A specimen was cut out from the side wall of the 
above-obtained bottle. Its percentage haze and breaking 
strength were respectively measured to be 3.1% and 
740 kg/cm 2 (when drawn in the axial direction) and 
5 710 kg/cm 2 (when drawn in the lateral direction); 

Measurement results are summarized in Table 6. 
Examples 23 and 24 & Cpmparative Examples 15 and 16: 

Cylindrical bottles were molded in the same manner 
as in Example 22 except that polypropylene-base resins 
10 having ethylene contents, MFIs and nucleating agent 
(KC-4) contents shown in Table 6 were respectively 
employed as polypropylene-base resins and the 
temperature of the preblowing and stretch temperature 
adjusting mold was altered respectively to the 
15 temperatures given also in Table 6. 

The Tc values of the resultant resin 
compositions and measurement results on the properties 
of the thus-obtained bottles are both tabulated in 
Table 6. 

20 By the way, the bottle obtained in Comparative 

Example 15 was so strongly hazed that its white tint 
was visually appreciable. In Comparative Example 16, 
the wall thickness underwent considerable variations 
and no good bottle was hence obtained. 
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Exampl 25: 

A propylene-ethylene random copolymer having an 
MPI of 15 g/10 min. and an ethylene content of 4 wt.% 
was injection stretch-blow molded in the same manner 
5 as in Example 1, thereby to obtain a cylindrical 
bottle having a diameter of 70 mm and an internal 
volume of 500 cc. 

The weight of the thus-obtained bottle was 
24 g. It was a bottle featuring good uniformity in 

10 wall thickness and superb transparency. It gave good 
see-through especially when the bottle is filled 
with a liquid. It was thus suitable as a therapeutic . 
container such as transfusion bottle. The 
thickness of its side wall was 0.50 mm. The percen- 

15 tage haze of a cut-out specimen was measured in 
accordance with the method described in Japanese 
Industrial Standard K-6714, using a haze meter 
manufactured by Nihon Denshoku Kabushiki Xaisha. 
It was found to be 7.8%. 

20 Example 26: 

A cylindrical bottle having a diameter of 70 
mm and an internal volume of 500 cc was molded by 
repeating the procedures of Example 25 except that a 
propylene-ethylene random copolymer having an MPI of 

25 6 g/10 min. and ethylene content of 2 wt.% was used 
as a propylene-ethylene copolymer. The weight of 
the thus-obtain d bottl was 24 g. It was a bottl 
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featuring good uniformity in wall thickness<kt<5 sj^Ari 
transparency. It gave good see-through especially when 
a liquid was poured th r . It was thus suitable as a 
therapeutic container such as transfusion bottle. 
The thickness of its side wall was 0.50 nun, whereas 
its percentage haze was 9.2%. When liquid paraffin was 
coated on its inner wall, the percentage haze was 7.6%. 
Comparative Example 17: 

A cylindrical bottle having an internal volume 
of 500 cc was obtained by conducting the injection 
stretch-blow molding process in the same manner as in 
Example 25 for the employment as the propylene-ethylene 
random copolymer of a propylene-ethylene ranaom 
copolymer the MPI and ethylene content of which were 2 
g/10 min. and 2 wt.%, respectively. 

The transparency of the thus-obtained bottle was 
insufficient. Its side wall thickness was 0.49 mm ana 
its percentage haze was 19.8%. When liquid paraffin 
was coated on its inner wall, the percentage haze was 
19.0%. 

Comparative Example 18: 

The injection stretch-blow molding process was 
practiced in the same manner as in Example 25 except 
for the employment as the propylene-ethylene random 
copolymer of a propylene-ethylene random copolymer the 
MPI and ethylene content of which were 25 g/10 min. and 
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2.0 wt.%, respectively. The thus -obtained bottle was 
observed to have a wall thickness vari d in both 
axial and lateral directions , whereby making it 
impossible to use the bottle as a safe and dependable 
5 transfusion bottle. 
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What is claimed is: 



■ I 1. A container obtained by injection 

2 stretch-blow molding a polypropylene-base resin, 

3 the side wall of the container having a percentage 

4 haze of 9% or smaller when converted to the wall 

5 thickness of 1 mm, 

1 2. A container as claimed in Claim 1, wherein 

2 the polypropylene-base resin is a random copolymer of 

'■* ■• ... 

3 propylene and an alpha-olefin. 

1 3. A container as claimed in Claim 1, wherein 

2 the polypropylene-base resin is a copolymer of 

3 propylene and ethylene, and the ethylene content is 

4 1-6 wt.% of the copolymer. 

1 4, A resin composition for injection stretch- 

2 blow molding, comprising a random copolymer of propylene 

3 and an alpha olefin, the random copolymer having a 

4 melt flow index of 4 - 50 g/10 min. 

1 5, A resin composition as claimed in Claim 4, 

2 wherein the random copolymer consists essentially of 

3 the propylene and ethylene, and the ethylene content 

4 is 1 - 6 wt.% of the random copolymer. 

1 6. A resin composition as claimed in Claim 4, 

2 further comprising a nucleating agent in an amount of 
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3 1 wt.% or 1 ss based on the random cop lymer. 

1 7. A resin composition as claimed in Claim 5, 

■ 

2 further comprising a nucleating agent in an amount of 

3 1 wt.% or less based on the random copolymer. 

1 8. A resin composition as claimed in Claim 6, 

2 wherein the nucleating agent is dibenzylidenesorbitol 

3 or a derivative thereof, the amount of which is 0,01 - 
4, 1.0 wt.% based on the random copolymer. 

1 9. A resin composition as claimed in Claim 7, 

2 wherein the nucleating agent is dibenzylidenesorbitol 

3 or a derivative thereof, the amount of which is 0.01 - 

4 1.0 wt.% based on the random copolymer. 

1 10. A resin composition as claimed in Claim 4, 



2 wherein the random copolymer has an intrinsic viscosity 

3 111 (dl/g>, when measured at 135°C in a tetralin 

4 solution, and a melt flow index MFI (g/10 min.), which 

5 intrinsic viscosity and melt flow index have a relation 

6 represented by the following equation: 

7 1.70 £ log MFI + 5.20 log If] i 1.95 

1 11. A resin composition as claimed in Claim 5, 

2 wherein the random copolymer has ah intrinsic viscosity 

3 [*(] (dl/g), when measured at 135°C in a tetralin 

4 solution, and a melt flow index MFI (g/10 min.), which 
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5 intrinsic viscosity and melt flow index have a relation 

6 represented by the following equation: 

7 1.70 g log MFI + 5.20 log [? ] £ 1.95 

1 12. A resin composition as claimed in Claim 8, 

2 wherein the random copolymer has an intrinsic viscosity 

3 [{] <dl/g), when measured at 135°C in a tetralin 

4 solution, and a melt flow index MFI (g/10 min.), which 

5 intrinsic viscosity and melt flow index have a relation 

6 represented by the following equation: 

7 1.70 £ log MFI + 5.20 log It ] £ 1.95 

1 13. A resin composition as claimed in Claim 9, 

2 wherein the random copolymer has an intrinsic viscosity 

3 11 ] (dl/g) f when measured at 135°C in a tetralin 

4 solution, and a melt flow index MFI (g/10 min.), which 

5 intrinsic viscosity and melt flow index have a relation 

6 represented by the following equation: 

7 1.70 £ log MFI + 5.20 log IV i 1.95 

1 14. In a process for producing the injection 

2 stretch-blow molded container as claimed in Claim 1, 

3 the improvement wherein an injection-molded parison 

4 with a bottom is preblown in a preblowing and stretch 

5 temperature adjusting mold, which has been adjusted to 

6 a temperature in the range of from {Tc - 30 °C) to (Tc 

7 + 20°C), Tc being the crystallization temperature 

8 (°C) of the polypropylene-base resin, so as to adjust 
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9 the stretch temperature of the injection-molded 

10 parisonj and th resulting preform is then stretch- 

H blow molded. 

1 15. A process as claimed in Claim 14 , wherein 

2 the polypropylene-base resin is a random copolymer of 
^ propylene and ah alpha-olef in. 

1 16. A process as claimed in Claim 14 , wherein 

2 the polypropylene-base resin is a copolymer of 

3 propylene* and ethylene, and the ethylene content is 1 

4 6 wt.% of the copolymer. 

1 17. A therapeutic container injection stretch- 

2 blow molded from a random "copolymer of propylene and 

3 ethylene, which random copolymer has a melt flow index 

4 of 4 - 20 g/10 min. 

1 18. A therapeutic container as claimed in Claim 

2 17 , wherein the random copolymer contains 0.5-8 wt.% 

3 of ethylene. 

1 19. A therapeutic container as claimed in Claim 

2 18, wherein the ethylene content is 1 - 6 wt.%. 

1 20 • A therapeutic container as claimed in Claim 

2 19, wherein the random copolymer is free of any 

3 nucleating agent. 
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